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Experimental Section
Chemical reagents. PbCl 2 (lead (II) chloride, ultra-dry, 99.999%), PbBr 2 (lead(II) bromide, ultra-dry, 99.999%), PbI 2 (lead(II) iodide, ultra-dry, 99.999%), Cs 2 CO 3 (cesium carbonate, 99.994%), 1-octadecene (ODE, technical grade 90%), oleic acid (OA, technical grade 90%), and trioctylphosphine (TOP, 97%) were purchased from Alfa Aesar. Oleylamine (OAm, technical grade 70%) was purchased from Aladdin, and n-octylamine (OCT, grade ≥99%) was obtained from Acros, n-hexane (HPLC, grade ≥98.0%) was obtained from Damao Chemical Reagent Tianjin Company (Tianjin, China). In the fabricated films, poly(methyl methacrylate) (PMMA) from Acros was used. All solvents and reagents were used as received without further purification. All microwave syntheses in this work were performed in a Galanz household microwave oven made in China operating at 800 W.
Apparatus and software. Transmission electron microscopy (TEM) and scanning transmission electron microscope (STEM) images were obtained by a Tecnai G2 F20 transmission electron microscopy with an accelerating voltage of 200 kV. The chemical components were detected by energy-dispersive X-ray spectroscopy (EDS). The crystal structures were detected by high-angle annular dark-field STEM (HAADF-STEM).
Dynamic light scattering (DLS) was carried out on a Nano-ZS Zetasizer ZEN3600 (Malvern Instruments Ltd., U.K.). UV-vis absorption spectra were measured using a UV2450 spectrophotometer (Shimadzu, Japan). Fluorescence spectra were recorded with an FS5 fluorescence spectrophotometer (Edingburgh Instruments, UK). The decay curves of colloidal suspensions were obtained by an FS980 fluorescence spectrophotometer using a monochromator equipped time-correlated single photon counting (TCSPC) system with 1 μs femtosecond laser pulses (Edingburgh Instruments, UK). X-ray diffraction measurements were carried out by a Maxima XRD-7000 (Shimadzu, Japan). An Advanced Microwave Digestion System (Milestone ETHOS 1, Italy) was applied to study the effect of the temperature and power on the property of the products.
S-3
Synthesis of the CsPbX 3 colloidal perovskite. Generally, 5 mL of ODE, 0.5 mL of dried OLA and 0.5 mL of dried OA, acting as solvents and stabilizers, were added into a round bottom flask and degassed by evacuation and stirred with a magnetic stirrer for approximately 5 min. The obtained degassed mixture was transferred into a 15-mL glass bottle, and 0.0926 g (0.2 mmol) of PbI 2 (0.0556 g for PbCl 2 ; 0.0738 g for PbBr 2 ) and 0.0217 g (0.0667 mmol) of Cs 2 CO 3 were sequentially added. Another 1 mL of trioctylphosphine (TOP) was required for the synthesis of CsPbCl 3 . Then, the obtained heterogeneous reaction system was placed into the microwave oven for the microwave irradiation for 4 min at 800 W. The working conditions of the microwave-assisted synthetic method were instrument-dependent, so the reactants and working conditions (power or time) must be optimized to each microwave system to acquire the highestquality NCs. The amount of the reactants for the large-scale synthesis was increased to about 10 mmol. Synthesis of the CsPbX 3 perovskite NCs with different morphologies. In the preparation of CsPbI 3 perovskite NCs, nanorods were synthesized by decreasing the ratio of Cs 2 CO 3 to PbI 2 (from 1: 3 to 1:6), nanowires were obtained by adding octylamine to replace the conventional oleic acid (0.5 mL for every 5 mL of ODE), and hexagonal nanoplates were generated by improving the amount of ODE, OAm and OA (two times than that used for CsPbX 3 cubes synthesis).
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Preparations of the CsPbX 3 perovskite/PMMA film. The colloidal CsPbX 3 perovskite was dispersed into chloroform with poly(methyl methacrylate) (PMMA).
The obtained mixed CsPbX 3 perovskite/PMMA solution was painted onto the clean surface of rectangular glasses. The chloroform volatilized quickly at room temperature (25 °C) and then CsPbX 3 perovskite/PMMA films formed. 
Experimental Results
